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Accepted 13 August 2008A 32-year-old male was brought to the Trauma Bay by ground
paramedics after being found down near railroad tracks.
The initial scene description from prehospital providers
stated that the patient appeared to have come into contact
with the electrified ‘‘third rail’’ track. In the field, para-
medics reported that patient smelt of burnt material and
had obvious burns to the right hand. The initial vital signs in
the field were stable.
On primary survey in the trauma bay, the patient had
minor oropharyngeal swelling but normal breath sounds
with 100% oxygen saturation. The patient had palpable
distal pulses and minor lacerations on face and scalp with
minimal bleeding. The patient’s initial GCS was 7 (E1V2M4);
his neurologic exam was grossly without focal deficits. At
this time the patient underwent rapid sequence intubation
for inability to protect his airway secondary to altered
mental status. No soot or upper airway oedema was noted
on direct laryngoscopy. A post-intubation chest radiograph
demonstrated appropriate endotracheal tube position. A
focused abdominal sonogram for trauma (FAST) was nega-
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Open access under the Elsevier OA license.The secondary survey was notable only for minor scalp and
facial lacerations as well as partial and full thickness burns on
the distal aspect of all five right metacarpals with circumfer-
ential burns around the fifth metacarpal. He also had an
elliptical 15 cm diameter full thickness burn on the medial
aspect of his right thigh. The extent of burns was approxi-
mately 9% of total body surface area.
The patient was then taken to CT scan to rule out
additional trauma. The CT of the head and cervical spine
were unremarkable; CT of the chest revealed a 30% right
pneumothorax without associated rib fractures (Fig. 1).
Abdominal CT revealed a region of low attenuation in the
posterior segment of the right lobe of the liver represent-
ing haematoma (Fig. 2). In addition, the CT scan visualized
stranding around the right adrenal gland extending into
the hepatorenal space representing adrenal haemorrhage
(Fig. 3). Of note, there were no associated rib fractures or
injuries to the soft tissue of the abdominal wall. The
patient remained haemodynamically stable with 100% oxy-
gen saturation while in the CT scanner. Upon return to the
trauma bay a right chest tube was placed; admission EKG
showed no conduction abnormalities. Plain films of the
right hand revealed no fractures. The patient was sub-
sequently transferred to a burn centre where he under-
went a right carpal tunnel release and right upper
extremity fascial release; his abdominal injuries were
managed non-operatively.
Figure 2 CT scan of the abdomen demonstrating liver haema-
toma.
Figure 1 CT scan of the chest demonstrating occult pneu-
mothorax.
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Electrical injuries in the United States account for approxi-
mately 1000 deaths annually.5 Injuries caused by electrical
current are classically subdivided into high-voltage (>1000 V)
and low-voltage (<1000 V) categories. Most low-voltage
electrical injuries are caused by household appliances usingFigure 3 CT scan of the abdomen demonstrating adrenal
haemorrhage.alternating current (120—220 VAC) and have lower associated
morbidity and mortality than high-voltage injuries.11,17 High-
voltage electrical injuries are typically caused by direct cur-
rent (DC) sources, most frequently related to contact with
energized power lines and lightning strikes.
The Southeastern Pennsylvania Transportation Authority
(SEPTA) light rail system uses a 600 V DC ‘‘third rail’’ to
provide power to its trains. While this does not meet criteria
for high voltage, it is significantly higher in voltage than that
seen in typical low-voltage injury from household appliances.
In a case series of 16 ‘‘intermediate-voltage’’ electrical
injuries from third rails, Raban et al. found that exposures
were nearly evenly split between occupational occurrences
and causes involving high-risk behaviour such as suicide
attempts and unintentional falls. The primary morbidity in
this cohort was burns with no visceral injury reported; mor-
tality was found to be 19% and was primarily related to
cardiac arrhythmia.13
In addition to the well-described thermal injuries and
arrhythmias electrical current may induce, neurologic,6,9
orthopaedic,14 and ophthalmic1 sequelae have been
reported. When visceral injury occurs in association with
electrical injury, it is most often as a result of mechanical
trauma, such as a fall from height after contact with a power
line. Visceral trauma directly caused by electrical injury is
felt to be rare, occurring in less than 1% of cases in one large
series.8 Although infrequent, electrocution injuries to the
stomach,7,10 liver,4,12 gallbladder,2,16 small bowel,8 and large
bowel3,8,15,18 have all been reported. In many of these cases,
stigmata of electrical burns were present on the abdominal
wall, providing a clue to the presence of associated visceral
injuries. Here we report a case of pneumothorax, hepatic
laceration, and retroperitoneal haemorrhage (likely of adre-
nal origin) cause by intermediate-voltage electrical injury in
which the only identifiable signs of electrical burn were
located on the patient’s right hand and right medial thigh.
In the world of penetrating trauma, the dictum ‘‘trajec-
tory determines injury’’ has long been promulgated as a
method for determining which organs are likely to have been
injured according to the path of the projectile. For trans-
thoracic and transabdominal penetrating wounds, marking
potential entrance and exit wounds with radiopaque markers
and subsequently obtaining plain films of intervening body
areas has been the standard of care at our institution;
depending on the nature of the injury, haemodynamically
stable patients may undergo computed tomography to help
further define injury pattern prior to operation.
In analogy to penetrating trauma, electrical injury may
also have an entrance and an exit wound. The ‘‘path of least
resistance’’ that electrical current may take through tissue
may be difficult to define and intervening structures, includ-
ing intrathoracic and intraabdominal viscera, may be at risk
for injury. While this patient had stigmata of electrical injury
noted only on his right hand and right medial thigh, he
suffered trauma to structures in both the thorax and abdo-
men which may have been missed on physical examination
alone, particularly the intrahepatic and retroperitoneal hae-
morrhage. We therefore suggest that in patients with signs of
electrical injury which suggest current may have passed
across the thoracic or abdominal cavity, routine imaging with
CT scan may help reveal injuries which may otherwise go
unrecognized.
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